A mitochondrial NADH-dependent fumarate reductase involved in the production of succinate excreted by procyclic Trypanosoma brucei.
Trypanosoma brucei is a parasitic protist responsible for sleeping sickness in humans. The procyclic stage of T. brucei expresses a soluble NADH-dependent fumarate reductase (FRDg) in the peroxisome-like organelles called glycosomes. This enzyme is responsible for the production of about 70% of the excreted succinate, the major end product of glucose metabolism in this form of the parasite. Here we functionally characterize a new gene encoding FRD (FRDm1) expressed in the procyclic stage. FRDm1 is a mitochondrial protein, as evidenced by immunolocalization, fractionation of digitonin-permeabilized cells, and expression of EGFP-tagged FRDm1 in the parasite. RNA interference was used to deplete FRDm1, FRDg, or both together. The analysis of the resulting mutant cell lines showed that FRDm1 is responsible for 30% of the cellular NADH-FRD activity, which solves a long standing debate regarding the existence of a mitochondrial FRD in trypanosomatids. FRDg and FRDm1 together account for the total NADH-FRD activity in procyclics, because no activity was measured in the double mutant lacking expression of both proteins. Analysis of the end products of 13C-enriched glucose excreted by these mutant cell lines showed that FRDm1 contributes to the production of between 14 and 44% of the succinate excreted by the wild type cells. In addition, depletion of one or both FRD enzymes results in up to 2-fold reduction of the rate of glucose consumption. We propose that FRDm1 is involved in the maintenance of the redox balance in the mitochondrion, as proposed for the ancestral soluble FRD presumably present in primitive anaerobic cells.